SPECMCAnON 

Treatment method for preservation of plant leaves 

FIELD OF THE INVENTION 

The present invention relates to a treatment method for preservation 
of plant leaves. 

BACKGROUND OF THE INVENTION 

A treatment method for allowing cut flowers of roses and the like to 
be kept appearing like natural flowers for a long period of time for the 
purpose of decoration is proposed, for example, in JP4-505766T2. 

In this treatment method, the water in the cell tissue of cut flowers, 
i.e., tissue water is removed together with the coloring matter, and 
polyethylene glycol is allowed to permeate into the tissue once filled with 
tissue water, then a coloring matter being added for dyemg. The method 
treats the cut flowers generally through a dehydration step, permeation step 
and drying step. 

In the dehydration step, cut flowers are immobilized in a container 
that has a molecular sieve spread all over its bottom and is filled with a 
dehydrating solvent lower in specific gravity than water, for example, an 
anhydrous organic solvent such as acetone. 

In this step, the water in the tissue of cut flowers, i.e., tissue water is 
gradually dissolved mto a dehydrating solvent, and simultaneously, the 
dehydrating solvent migrates into the tissue. So, in the cut flowers, while 
the tissue of cut flowers maintains its mechanical structure, the dehydrating 
solvent gradually replaces tihe tissue water, to remove it 

In the permeation step, the cut flowers are immobilized in a 
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container filled with a permeating solution prepared by dissolving 
polyethylene glycol destined to penneate into the leaves, into a mixture 
consisting of acetone and a cellosolve. In this case, the polyethylene 
glycol is a mixture of polyethylene glycols adequately different in 
molecular weight. 

In tills case, in the convaitional practice, a dye such as a woven 
fabric dye for acrylic fibers is mixed in the permeatmg solution, for 
allowing the coloring matter to permeate into the tissue of cut flowers 
together with polyethylene glycol, for dyeing. 

After a predetermined time has elapsed in the permeation step, the 
permeating solution is discharged, and the cut flowers are dried in the 
subsequent drying step, to complete the preservation treatment of cut 
flowers. The cut flowers treated like this are packed in a basket or the like 
together with leaves for offering as merchandise. 

The leaves packed with cut flowers are generally thicker than petals, 
and theu: nerves act as barriers. So, depending on leaf properties (thickness, 
hardness, color and the like of leaves), it can happen that dehydration 
caimot be achieved perfectly, and chlorophyll cannot be dissolved out 
sufBcientiy to pose a problem that the color cannot be perfectly removed. 

SUMMARY OF THE I^fVENnON 

The inventors studied intensively on the properties of other 
candidate solvents to be used with acetone used as a conventional 
dehydrating solvent, and as a result found a solvent excellent in the 
permeation in the dehydration step, the c^ability of dissolving out 
chlorophyll and the compatibility with the penneating solution. The object 
of this invention is to provide a treatment method for .preservation of plant 
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leaves for solving the aforesaid problems. 

Tins invention for solving the aforesaid problems provides a 
treatment method for preservation of plant leaves, in which plant leaves are 
immersed in a dehydrating solvent, to replace the tissue water of the leaves 
by the dehydrating solvent, subsequentiy immersed in a permeating 
solution containing polyethylene glycol and acetone, for allowing 
polyethylene glycol to permeate for replacing the dehydrating solvent, and 
dyed with a coloring matter, characterized in that said dehydrating solvent 
is a mixture consisting of acetone and etiiyl alcohol. 

Acetone that can dissolve many compounds can also dissolve water 
well and is high in chlorophyll dissolvabihty, being well miscible with 
polyethylene glycol destined to replace the tissue water and also with the 
coloring matter used for dyeing. So, it is suitable as a dehydrating solvent 
and as a solvent used in a permeating solution. However, when acetone is 
used alone for leaves, it may be insuflBcient in permeability as a 
dehydrating solvent, depending on the properties of the leaves since leaves 
are thicker than petals and have veins functioning as barriers. 

In this invention, attention is paid to ethyl alcohol that is equivalent 
to acetone in dehydration capability and is higher in permeability than 
acetone, and a mixture consisting of etiiyl alcohol and acetone is used as 
the hydrating solvent for efiBciently dehydrating the leaves. 

As described above, the chlorophyll dissolvability of acetone is 
higher than that of ethyl alcohol, and in the permeation process subsequent 
to the dehydration process, a permeating solution containing acetone is 
used. For these reasons, it is not preferable that the ethyl alcohol content of 
the mixture consisting of ethyl alcohol and acetone is too large. An 
adequate range of ethyl alcohol content is from about 20 to 50wt%. 



However, the ethyl alcohol content of the mixture consisting of 
ethyl alcohol and acetone can be set as required in reference to the 
properties of the leaves. 

This invention proposes the use of a mixture obtained by adding a 
yellow coloring matter to a green coloring matter or blue coloring matter, 
as the coloring mattCT used for dyeing the leaves. 

In th^ case, coloring matters for food such as Alizarine Cyanine F 
as Ihe green coloring matter, Acid Blue 80(Aldrich) as the blue coloring 
matter and Tartiazine as the yellow coloring matter can be used. 

If a mixture obtained by adding a yellow pigment such as Tartrazine 
to a green coloring matter such as Alizarine Cyanine F or a blue coloring 
matter such as Acid Blue 80(AIdrich) is added to the leaves remaining after 
dissolving out chlorophyll, a green color like that of natural leaves can be 
reproduced. 

In this case, for example, a mixed food dye obtained by using 
Alizarine Cyanine Green F as the green dye. Acid Blue 80 (Aldrich) as the 
blue dye and Tartrazine as the yellow dye can be used. 

If a food dye is used as described above, even if an infant, child or 
the like should Kck the leaves or put them in the mouth, the hazard can be 
nrinnnized, 

BIOEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a flowchart showing the flow of steps in the treatment 
method for preservation of plant leaves in this invention- 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Modes for carrying out the present invention are described below. 
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Fig, 1 is a flowchart showing the flow of steps in the treatment 
method for preservation of plant leaves in this invention. The treatment 
method has a dehydration step, permeation step, washing step and drying 
step, and a coloring matter is added for dyeing in the permeation step. 

At first, in the dehydration step, a molecular sieve (zeolite) for 
adsorbing the water dissolved from leaves was spread at a thickness of 
about 2 cm all over the bottom of a dehydrating container with an adequate 
size suitable for a batch of leaves to be treated, and leaves were 
immobilized in the dehydrating container. The container was filled with a 
dehydrating solvent consisting of equal amounts of acetone and ethyl 
alcohol, for treatment 

The dehydration step was carried out at room temperature (20 to 
SOX) for treatment at least for 24 hours. Even if the dehydration step was 
carried out for more than 48 hours, no especially beneficial point was 
found. 

.During the dehydration step, the specific gravity of the dehydrating 
solvent was constantly monitored using a hydrometer. 

In an experiment, while the dehydration st^ was carried out, the 
specific gravity of the dehydrating solvent slowly mcreased, but after a 
certain value was exceeded, it rose sharply Thereafter, the effect of 
dehydration could be little observed. 

Therefore, if the specific gravity at which the effect of dehydration 
cannot be observed any more, i.e., the specific gravity at which the specific 
gravity begins to rise sharply is identified beforehand by an experiment for 
each mixing ratio of acetone and ethyl alcohol used together as the 
dehydrating solvent, the identified specific gravity can be used as a 
reference point for estimating that the quantity of all the water dissolved 



out has exceeded &e water adsorability of the molecular sieve if the 
specific gravity of the dehydrating solvent is monitored using a hydrometer. 
At this time, the molecular sieve can be exchanged for a new one, to 
recover the dehydrating capability of the dehydrating solvent, hence to 
allow the continuous use of the dehydrating solvent. Therefore, the 
dehydration step can be carried out without waste of time. The used 
molecular sieve removed from the dehydrating container can be dried and 
reused. 

&i the above dehydration step, the water in the cell tissue of leaves, 
i.e-, tissue water is gradually dissolved into a dehydrating solvent 
consisting of acetone and ethyl alcohol, while acetone and ethyl alcohol 
migrate into the tissue. So, while the tissue of leaves maintams its 
mechanical structure, the dehydrating solvent consisting of acetone and 
ethyl alcohol replaces tissue water, to achieve dehydration. 

Then in the permeation step, a permeating container having leaves 
immobilized was filled with a permeating solution prepared by dissolving 
polyethylene glycol destined to permeate into the leaves, into acetone and a 
cellosclve, and adding a coloring matter used for dyeing, to the solution. 

TTie pCTmeating solution was prepared by a method of mixing 
polyethylene glycols different in molecular weight (for example, PEG 1000 
and PEG400), for example, at the following ratio, and dissolving the 
mixture into a solvent such as a mixture consisting of acetone and a 
cellosolve (1:1). 
Example of permeating solution 

PEGIOOO 500 g 

PEG 400 100 ml 

Solvent consisting of acetone and a cellosolve (1:1) to make one 
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liter in total 

The penneattQg solution prepared at the above ratio becomes a solid 
at lower than 15°C. So, if it is heated in a water bath or incubated for 
treatment at a temperature higher than the solidifying temperature, for 
example, about 25 to 35°C for 24 hours, the best permeation effect can be 
achieved. 

Theoretically, permeation treatment at a higher temperature can 
shorten the treatment time, but according to an experiment, polyethylene 
glycol permeated more uniformly with treatment at room temperature (20 
to SO'^C) for 24 hours than treatment at 50°C for 12 hours. 
Examples of the coloring matter used for dyeing in the permeation step 

To reproduce the natural green color as observed in plant leaves, the 
following coloring matters were used. 

When Alizarine Cyanine Green F only was used as a green coloring 
matter, an unnatural blue tone occurred. So, when Tartrazine as a yellow 
coloring matter was added to Alizarine Cyanine Green F used as a basic 
color, a natural green color as observed in the leaves of plants could be 
reproduced. 

Also when Tatrazine as a yellow coloring matter was added to Acid 
Blue 80 (Aldrich) used as a basic color instead of the above Alizarine 
Cyanine Green F used as a basic color, a natural green color as observed in 
the leaves of plante could be reproduced. 

In this embodiment, the mixed coloring matter is added to the 
permeating solution only for dyeing in flie permeation step only. However, 
it can also be added to the dehydrating solvent as well as to the permeating 
solution, for dyeing in both the dehydration step and the permeation step. 

Next in the washing step, the leaves delivered from the permeation 



step were immersed in the same solvent consisting of acetone and a 
cellosolve (1:1) as the solvent of the permeation step, for a predetermined 
time, for example, 2 to 8 hours, for washing. 

In this case, if the leaves are immersed in the solvent for a time 
longer than necessary, the polyethylene glycol permeating into the cell 
tissue of the leaves in the pcnneation stqp also flows out. Therefore, time 
control is necessary. For tiie time control, the immersion time can be 
decided in reference to such conditions as the kind and sizes of leaves and 
experimentally preliminarily obtained data. 

Subsequently to the washing step, the leaves are dried in any 
adequate drying step as described in the aforesaid prior art, to obtain leaves 
that can be kept appearing like natural leaves for a long period of time for 
the purpose of decoration. Hiey can be packed together with cut flowers 
into a basket or the like, for o£fering as merchandise. 

INDUSTRIAL APPLICABILITY 

The presoit invention as described above has the following 
advanteges. 

a. Attention is paid to ethyl alcohol that is equivalent to acetone in 
dehydrating capability and is higher than acetone in permeability, and a 
mixture consisting of ethyl alcohol and acetone is used as a dehydrating 
solvent for better dehydration of leaves. In addition, the capability of 
acetone to dissolve chlorophyll is used for better removal of chlorophyll as 
well as water. 

b. If a mixture obtained by adding a yellow pigment such as 
Tartrazine to a green coloring matter such as Alizarine Cyanine F or a blue 
coloring matter such as Acid Blue 80(AIdrich) is added to the leaves 
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remaining after dissolving out chlorophyll, a green color like that of natural 
leaves can be reproduced. 

c. As a result, leaves free from irregular dyeing, having a natural 
hue and capable of being preserved for a long time can be obtained. 

d. In the case where a food dye is used as the coloring matter as 
described above, even if an infant, child or the like should lick the leaves or 
put them in the mouth, the hazard can be minimized. 



